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ABSTRACT 

 

Research has demonstrated that children make judgements about the world based on information 

learned from others and through their own observations, and are also influenced by their biases. 

However, oftentimes the information provided by these three factors directly conflict. The 

present research sought to examine how children weigh information based on these three factors 

when making reality status judgments about a novel fantastical being, and whether their 

strategies develop with age. Children ages 4-7 were randomly assigned to one of four conditions 

in which they were asked to determine if novel entities, who grant wishes, were real or pretend. 

They witnessed three wishes, which were either granted 0%, 33%, 67% of 100% of the time 

(between subjects condition). Children’s belief in the entity was assessed before and after 

wishing. Results demonstrated that age and the number of fulfilled wishes (condition) influenced 

children’s belief in a fantastical being. Older children were better than younger children at 

monitoring the outcomes of wishes and basing their belief off of this evidence. Additionally, 

children’s Fantasy/Reality Bias served as a moderating variable. These findings indicate that 

although children consider evidence when making reality status judgments, their biases continue 

to influence their judgments, and older children are better at overcoming these biases.  
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CHAPTER 1: INTRODUCTION 

 Traditional constructivist views have posited that children and adults are able to consider 

information from a variety of sources, then use this knowledge to give meaning to and make 

judgements about the world around them. Oftentimes information from various sources—such as 

information provided by others and information gained through observational evidence—are in 

consensus. For example, preschoolers may be told that squirrels live in trees, an idea that is 

supported when they observe a squirrel in a tree. 

In addition, children do not always receive full, coherent pieces of information through 

these sources. Rather, children are continually receiving fragments of information about 

phenomena through a number of sources, and from early on, children are able to integrate 

knowledge gained from a variety of sources to develop a number of working concepts of the 

world (Harris & Koenig, 2006). Once children form working concepts, they make predictions 

about how the world works, then evaluate whether new information and observed phenomena fit 

with these expectations. Constructivist views, as posited by researchers such as Piaget (1955), 

theorize that if new information fits with a child’s current expectations, this information is 

assimilated into current knowledge. If it does not fit with their current expectations, children 

must adjust their working knowledge and expectations to accommodate this concept. 

Counterintuitive Concepts 

Although these constructivist views have been supported thus far, it is presently unclear 

how counterintuitive concepts fit into our working knowledge structures. Within the literature, 
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counterintuitive concepts were defined as, “events and ideas that conflict with intuitions that are 

grounded in lay theories about different domains” (Lane & Harris, 2014). Thus, in many 

instances, it appears that counterintuitive concepts are neither assimilated nor accommodated 

into working knowledge. Examples of counterintuitive concepts are surprisingly prevalent, 

particularly within the realms of magic, science, and religion. For example, we do not believe in 

luck, yet believe athletes can have “hot streaks”; we know being out in the rain won’t make us 

sick, but still warn others against this; and we know it is impossible to walk on water, yet many 

Christians believe Jesus did. Adults are even willing to entertain two directly conflicting ideas—

a recent Gallup poll found that 19% of adults in the United States endorse both creationism and 

evolution (Newport, 2014). 

Counterintuitive beliefs are not unique to adults; many children believe in religious, 

scientific, or magical phenomena that conflict with their working concepts of world knowledge. 

For example, children know that someone who is eaten by an animal would die, yet believe 

Jonah lived inside of a whale; children understand it is impossible for someone to travel the 

entire world in one night, yet believe that Santa Claus does; and children know they cannot 

control outcomes with their minds, yet some believe in the power of wishing (Woolley, 2000; 

Woolley, Phelps, Davis, & Mandell, 1999). These examples illustrate the phenomenon that 

although new knowledge is usually assimilated or accommodated to fit with our working 

concepts, many counterintuitive concepts undergo neither of these processes.  

Counterintuitive concepts have recently become of interest to researchers, and as a result, 

researchers have begun examining the basis for humans’ beliefs in counterintuitive concepts. 

Current evidence supports the idea that the magnitude or number of conceptual violations can 

influence whether you believe in something (Boyer, 2003; Sharon & Woolley, 2004). Boyer 
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(2003) suggested that we are able to believe in the existence of seemingly impossible entities, 

such as ghosts, because they allow us to use our current concepts with only minor adjustments. 

For example, ghosts have human-like cognition, but have counterintuitive physical properties 

because they can walk through walls. A less believable entity would likely violate many 

concepts, including physical properties (e.g. can walk through walls), biological properties (e.g. 

doesn’t require sleep), and psychological properties (e.g. can read minds).  

The cognitive capacities required for processing, encoding, and recalling slightly 

counterintuitive concepts may be present from early on. In support of this, Sharon and Woolley 

(2004) examined children’s understandings of real and fantastical entities’ properties. Children 

classified entities as real when they had more human-like properties (e.g., requiring sleep, aging) 

than counterintuitive properties (e.g., mind-reading abilities). Collectively, current research 

suggests that some violations, but not many, are accepted by both children and adults. This 

preference for minimally counterintuitive concepts is evident throughout the lifespan, in a variety 

of cultures, and in the types of fantastical entities we believe in (Boyer, 1994; 2001). 

Although past research suggests that children and adults readily believe minimally 

counterintuitive concepts, and even form expectations based on them, much is still unknown 

about the process of acquiring these counterintuitive concepts. Counterintuitive concepts do not 

fit with what we would otherwise expect to be true, and it is presently unclear how we consider 

conflicting factors—i.e. the testimony of others, observational evidence, and our preexisting 

biases—when deciding whether to support or refute counterintuitive concepts. To date, no 

research has explored the influence of these three factors when making judgements about 

counterintuitive concepts. 
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Learning Through Testimony 

We often learn about counterintuitive concepts through others’ testimony, including our 

knowledge of germs, God, dinosaurs, Santa, and even the shape of the earth. In the last decade, a 

wealth of research has examined how children learn through information provided by others, 

finding that children are more selective in what they choose to believe than previously thought. 

Research within this area has suggested that children selectively trust others based on a number 

of factors including the informant’s intentions (Liu, Vanderbilt, & Heyman, 2013), past accuracy 

(e.g., Pasquini, Corriveau, Koenig, & Harris, 2007; Koenig & Harris, 2005; Koenig, Clément, & 

Harris, 2004), accent (Kinzler, Corriveau, & Harris, 2011; Kinzler, Shutts, DeJesus, & Spelke, 

2009), and expertise (Koenig & Jaswal, 2011), among others (see Harris, 2012 for a review). 

Indeed, a wealth of research has shown that preschoolers are more likely to trust informants who 

have been correct in the past (e.g. Liu, Vanderbilt, & Heyman, 2013; Koenig & Harris, 2005; 

Koenig, Clement, & Harris, 2004), and are able to weigh an informant’s accuracy against his/her 

other traits, such as his/her familiarity (Sabbagh & Baldwin, 2001), expertise (Koenig & Jaswal, 

2011), and age (Jaswal & Neely, 2006).  

Given that children learn about many counterintuitive concepts through testimony (i.e. 

Santa, germs, and fairies), it seems likely that testimony will play an important role in guiding 

children’s acceptance of counterintuitive concepts. However little testimony research has not yet 

explored the role of testimony in learning about counterintuitive concepts. One 2014 study 

explored children’s trust in claims that defied their perceptions by presenting children with 

objects that were different than they appeared (i.e. soap that looked like a rock; Harris, Gelman, 

& Wellman). Results indicated that children’s understanding of the appearance-reality distinction 

helped guide their judgements. 
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Learning Through Observational Evidence 

This research by Harris and colleagues (2014) indicated that children’s acceptance of 

counterintuitive concepts is guided both by testimony, as well as observational evidence (2014). 

In fact, children learn a great deal about the world through observational evidence even as 

infants, who have been shown to observe evidence of physical laws, such as object solidity and 

gravity, and develop hypotheses and expectations about the world around them. By just 2.5 

months old, infants have already developed several expectations for basic physical laws (e.g., 

Baillargeon, 2004; Baldwin, Markman, & Melartin, 1993; Wang, Baillargeon, & Brueckner, 

2004). Collectively, this research has found that children are continuously observing the world 

around them, using evidence provided by these observations to develop naïve hypotheses about 

how the world works. Once we have developed working concepts of the world, evidence 

continues to aid in guiding our learning throughout the lifespan. In fact, research has found that 

children use evidence to guide their expectations as preschoolers, and preschool children 

consider evidence when determining whether a novel entity is real or pretend (Tullos & Woolley, 

2009).  

Researchers have explored how children make judgements based on conflicting 

testimony and observational evidence. For example, Jaswal (2011) used young children’s gravity 

bias—the erroneous bias that an object will drop directly below where it was dropped, even if 

it’s in a visibly crooked tube. Results suggested that young children will believe testimony that 

conflicts with the gravity bias, and that even after seeing evidence that contradicted the 

informant’s testimony, children still chose to believe the informant’s testimony. However, 

children were more skeptical after having the chance to collect evidence supporting their initial 

gravity bias. Collectively, this research has found that under some conditions, children will rely 
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on their own observations when these observations conflict with an informant’s testimony. 

Under some conditions, however, children will continue to believe an informant’s testimony, 

even when it conflicts with their own observations. 

Biases in Learning 

 These traditional constructivist views have also failed to consider and explain the role 

children’s preexisting biases may play. While children’s biases may be rooted in information 

learned through testimony or through their own observations, individual differences may also 

bias some children toward accepting or rejecting new information. Simply put, some children 

may be skeptics or believers even in the face of contradictory information.  

 As discussed earlier, counterintuitive concepts are prevalent within magic, science, and 

religion. When making judgements about counteractive concepts within the magical realm, 

children’s fantasy orientation may play an important role. Fantasy orientation is an individual 

difference observed in children’s propensity toward highly fantastical play and thinking 

(Woolley, 1997). Commonly used fantasy orientation measures assess children’s preferences for 

fantastical play and activities, creation of imaginary companions, fantastical cognitions, and 

fantastical beliefs. This construct is typically categorized along a spectrum—some children are 

high FO, some children are low FO, and others may fall somewhere in the middle. Given that 

past research shows that children’s initial beliefs about a novel fantastical entity are influenced 

by the participant’s own fantasy orientation (Boerger et al., 2009; Woolley et al., 2004), it seems 

likely that high FO children would have a preexisting bias toward belief in counterintuitive 

concepts, whereas low FO children would be biased toward skepticism. 

 Fantasy-oriented children oftentimes have a fantasy bias, giving them a greater 

propensity toward judging fantastical beings as real. This bias has been shown to influence 
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children’s judgements about the reality status of a novel animal in the past; in one study by 

Tullos and Woolley (2009) children were told about a novel animal named a Takin, which eats 

twigs and leaves twigs wherever it goes. Children were more likely to judge Takins as real after 

observing supporting evidence (twigs), as compared to irrelevant evidence or no evidence.  

 Given that Tullos and Woolley (2009) also found that older children showed an improved 

ability to utilize supporting evidence, it seems likely that children’s age may play a role in their 

belief in counterintuitive concepts. Further support for this idea is garnered by correlational 

research, which has shown that older children are less likely to believe in fantastical beings than 

younger children (cf. Woolley & Cornelius, 2013). This developmental difference may be 

because of advancements in children’s conceptual development, as older children gain a better 

understanding of what is possible and impossible. Alternatively, these developmental differences 

may be because of advancements in cognitive development, as children are able to recall and 

consider more and more pieces of information when making judgements as they grow older. 

The Present Research 

Collectively, this current evidence suggests that these three factors—testimony, 

observational evidence, and preexisting biases—may have a strong influence on children’s belief 

in counterintuitive concepts. Wishing is a commonly-accepted counterintuitive concept during 

childhood, but children’s belief in the efficacy of wishing decreases with age (Woolley, 2000). 

One proposed theory is that children’s belief in the efficacy of wishing decreases with age 

because of their use of observational evidence—children observe that their wishes oftentimes do 

not come true, which degreases their belief (Woolley, 2000). Woolley (2000) has suggested that 

children’s belief in the efficacy of wishing decreases as children age because their cognitive 

abilities improve, thereby making the outcomes of wishes subject to empirical observation. 
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A limited amount of research has explored the basis for counterintuitive concepts, and no 

research has explored how the three aforementioned factors (testimony, observations, and biases) 

affect children’s judgements about counterintuitive concepts. Experimental evidence is needed to 

determine whether causal links exist between children’s observations and belief, especially in 

regards to counterintuitive concepts. The present research aims to examine how children are 

influenced by these three factors when making judgements about whether something is real or 

pretend. To experimentally study belief in fantastical beings, one prevalent category of 

counterintuitive concepts in childhood, researchers have successfully created novel fantastical 

beings (e.g., Woolley, Boerger, & Markman, 2004; Wolley & Van Reet, 2006; Boerger, Tullos, 

& Woolley, 2009; Tullos & Woolley, 2009; Woolley, Ma, & Lopez-Mobilia, 2011). Doing so 

has allowed researchers to isolate specific factors and determine whether causal links exist 

between these factors and children’s belief. The present research utilized this method while 

examining how observational evidence and individual differences influence children’s belief. 

More specifically, the present study assessed children’s preexisting fantasy-reality bias, then 

presented children with testimony about a novel fantastical being, manipulated the observational 

evidence supporting the existence of this fantastical being, and asked children to make reality-

status judgments about the novel fantastical being. 
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CHAPTER 2: METHODOLOGY 

Participants 

Fifty-five typically developing children between the ages of 4 and 7 participated in this 

study, including 27 boys and 28 girls. This included 27 four- and five-year-olds (M = 60.3 

months; range: 48 – 71 months; 13 girls and 14 boys), and 28 six- and seven-year-olds (M = 85.3 

months; range: 72 – 94 months; 15 girls and 13 boys). Seventy-six percent of the children were 

Caucasian, 26% were African American, and 11% were biracial. The majority of children were 

from middle-class backgrounds. See demographic data in Appendix A. One child was excluded 

from the analyses because he would not respond to the experimenter’s questions and this 

behavior was interpreted as dissent. All other children passed the inclusion criteria for the study 

(Fantasy/Reality Pretest; see below). Data from children who scored less than two out of three on 

the video comprehension test were not included for that fantastical being, resulting in 12 children 

having one fantastical being trial excluded. 

Children were recruited from local preschools, elementary schools, and child care centers 

in central Minnesota and west central Alabama. Study approval was obtained from the 

University of Alabama Institutional Review Board. The school directors’ consent was obtained 

before entering a school. Parental consent and child assent was also obtained.  
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Parent Measures 

 Personal and Demographic Form. Parents completed a demographic questionnaire 

which included questions about the parents’ age, race, employment, annual family income, and 

highest level of education completed. Demographic information is reported in Appendix A. 

 Parent Imagination Questionnaire. The Parent Imagination Questionnaire (PIQ) was 

used to assess each child’s interests specifically pertaining to his or her interest in imagination 

and fantasy (Gilpin, 2009). It also asks if parents have any knowledge of imaginary companions. 

For the fantastical beings listed on this measure, parents were asked to select either, “Believes is 

real” (3), “Belief unknown” (2), or “Believes is pretend” (1). For children’s favorite television 

shows, stories, and games, responses were recorded and scored as either fantastical (e.g., 

princesses and superheroes), anthropomorphized (e.g., talking animals, toy cars), or reality-based 

(e.g., board games). Fantastical responses were given 2 points, anthropomorphized responses 

were given 1 point, and reality-based responses were given 0 points. Each child’s score for this 

measure was calculated as the percentage of total possible points, and were re-scaled as z-scores. 

Higher scores on this measure are indicative of higher fantasy orientation. See Appendix C. 

 Parent Religiosity Questionnaire. This questionnaire assesses about the extent of the 

family’s religious involvement (if any) and the amount of time the child spends engaging in 

religious activities or conversations (from Woolley & Cox, 2007). As done by Woolley and Cox 

(2007), the parent religiosity questionnaire was scored so that responses indicating greater levels 

of involvement in religion are awarded higher scores. Responses for each question were scaled 

from 1 to 3, with answers indicative of higher religious involvement receiving higher points. For 

open-ended questions (e.g. “What sort of religious activities do you engage in?”), each item 

listed is given 1 point. Each participant’s responses were averaged to calculate one total 
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religiosity score for the family, with a higher score indicating higher religious involvement, and 

scores nearer to zero indicating lower religious involvement. Scores were then converted to z-

scores. See Appendix E. 

Child Measures 

 Fantasy/Reality Pretest. This assessment examines whether children can distinguish 

between fantastical entities and real entities, and was used to ensure that children understand the 

meaning of the words “real” and “pretend”. During the pretest, children are asked a maximum of 

six questions, consisting of questions such as “Is a cat real or pretend?” or “Is a purple cow real 

or pretend?”  Once a child gets both questions correct in each set (e.g. “Are fish that sing real or 

pretend?” and “Are dogs real or pretend?”), he/she moves on to the next task. This pretest was 

used as an inclusion criterion—any children who were unable to pass the pretest would be 

excluded from the analyses. 

Fantasy/Reality Bias Test. Gilpin’s (2009) Fantasy/Reality Bias Test is designed to 

determine whether individual children have a pre-existing bias in assuming that novel entities are 

real/pretend. Each child was asked about 10 novel animals (e.g., Fossa, Cowrie, Gracilis), and 

was asked to guess whether he/she thought each is real or pretend. Children were given a score 

of 1 for each novel animal they believe is real and 0 for each novel animal they believe is 

pretend. These scores were then summed for each participant to calculate his/her fantasy/reality 

bias. Children who judged 8 or more fantastical beings as real were classified as having a fantasy 

bias (i.e. biased to judge fantastical beings as real), and children who judged 8 or more to be 

pretend were classified as having a reality bias (i.e. biased to judge fantastical beings as pretend). 

See Appendix D. 
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 Imaginative Play Predisposition (IPP) Interview. During Singer’s Imaginative Play 

Predisposition (IPP) Interview (Singer, 1973; Singer & Singer, 1981), children were asked about 

their favorite game, their favorite toy, what they think about before they go to sleep, and what 

game(s) they like to play when they are by themselves. Children’s responses were coded as 

fantastical (e.g., pretending to be an astronaut or princess), representational (e.g., playing house, 

pretending to be a dog), or reality-based (e.g., board games). Fantastical responses were given a 

score of 2, representational responses were given a score of 1, and reality-based responses were 

given a score of 0. A total score was calculated for each child using the sum of these responses. 

Imaginary Companion and Impersonation Interview. Taylor and Carlson’s (1997) 

Imaginary Companion and Impersonation Interview asks children a series of open-ended 

questions about his/her pretend friend (if one exists), and various pretending behaviors. This 

interview consisted of two separate scales. The first scale consisted of a maximum of 10 

questions. The first question asked whether the child has an imaginary companion. To confirm 

that the child truly did have an imaginary friend, children who answered “yes” were asked details 

about the imaginary companion (e.g., name, what he/she looks like, where he/she lives). 

Children with an imaginary friend were given a score of 1, and children without an imaginary 

friend were given a score of 0.  

The second scale for Taylor and Carlson’s (1997) Imaginary Companion and 

Impersonation Interview has a maximum of 6 questions and focuses on children’s engagement in 

pretend play and impersonation behaviors. Children were asked whether they ever pretend to be 

an animal, a different person, or anything else (like a plane or machine) and to describe their 

pretense. Children were given a score of 1 for any questions they answered affirmatively, and a 
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total score was calculated for each child using the sum children’s Imaginary Companion and 

Impersonation scores. 

Toy Phone Task. For the Toy Phone Task (Taylor, 2005; Tahiroglu, Mannering, & 

Taylor, 2011; Taylor, Sachet, Maring, & Mannering, 2013), children were presented with a toy 

phone and asked if they would like to pretend to call a friend. The child was then given the 

phone, and the experimenter recorded the child’s fantasy-oriented behaviors (dialing a number, 

holding the phone to his/her ear, talking on the phone, listening, and generating a detailed 

conversation). For each listed action the child completes, he/she is given a score of one. 

Conversation lengths were also scored, with no conversation receiving zero points, less than 10 

seconds receiving one point, 10-30 seconds receiving two points, and longer than 30 seconds 

receiving three points. Children’s scores for actions and conversation length were combined, 

creating a total possible score out of 8 points, with a higher score indicating greater fantasy 

orientation.  

Once the score for the Imaginative Play Predisposition, Imaginary Companion and 

Impersonation Interview, and Toy Phone Task, were calculated, the scores for each of the three 

measures were re-scaled to range from -1 to +1. Greater scores indicate higher fantasy 

orientation and lower indicate lower fantasy orientation.  

Explicit Certainty Measure. The explicit certainty task (Wooley, Boerger, & Markman, 

2004; Woolley & Van Reet, 2006) introduces children to the certainty measure they will use later 

on during the wishing task. In the explicit certainty measure, children are shown a cartoon 

picture of someone who is certain and someone who is uncertain (see Appendix G). Then they 

are asked questions they should either be certain about (i.e. “What’s your name?” “What did you 

eat for breakfast?”) or uncertain about (i.e. “What’s this puppet’s name?” “What did I 
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[experimenter] eat for breakfast?”). When children answer incorrectly, they are corrected by 

saying, “Actually, since you know your name, you can say that you are really sure.” 

Real and Pretend Box Task. The Real and Pretend Box Task introduces children to the 

way they will use to categorize fantastical beings as real or pretend later on during the wishing 

task. In the Real and Pretend Box task, the experimenter showed children two boxes, saying, 

“OK, let me show you these two boxes.  This book is about real animals, and this book is about 

pretend animals.” Then, children are asked to categorize an animal as either real or pretend when 

the experimenter asks, “This card says hippo—which book do you think a hippo would be in?  

The real animal book, or the pretend animal book?  Put the hippo card in the box you think it 

belongs in.” When children answer incorrectly, the experimenter corrects them by placing the 

card in the correct box, saying, “Actually, since a hippo is real, the hippo belongs in the real 

animal box.” Children must get a pair of animals correct (one real and one pretend), before 

moving on to the next task. 

Child - Wishing Task 

Wish Fulfillment Conditions. Prior to participating, children were randomly assigned to 

one of four conditions. One-fourth of the participants observed all three (100%) of the 

experimenter’s wishes come true, one-fourth of the participants observed two wishes (67%) 

come true, one-fourth of the participants observed one of the experimenter’s wishes (33%) come 

true, and one-fourth of the participants observed none (0%) of the experimenter’s wishes come 

true. The order of fulfilled and unfulfilled wishes, as well as which objects appear, were 

counterbalanced across participants.  

 Fantastical Being Video. Children were introduced to a novel fantastical entity called a 

tarsier (tar-see-er) by a puppet in a video. The word “tarsier” is a real animal name, and piloting 
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for previous research studies have shown children are not familiar with it, but do not consistently 

perceive it as either real or pretend just based on the sound of the word (Gilpin, 2009; Gilpin, 

Woolley, Miller, 2015). In the video, a gender-ambiguous puppet named Sammy described the 

tarsier’s fantastical abilities.  

Because Woolley and colleagues (1999) found that children’s pre-existing belief in the 

efficacy of wishing changes with age, the present study aimed to minimize the influence of age 

and pre-existing beliefs about wishing by eliminating use of the word “wish”. Past research has 

also indicated that children understand people can make a wish by thinking (Woolley et al., 

1999). Thus, the word “wish” was not used during the study. Instead, tarsiers’ wish-granting 

abilities were described by a puppet; children were told that tarsiers are very smart and can do 

some very special things, can know what people are thinking, and can give people things that 

they ask for.  

 Video Comprehension Test. After watching the video, children’s comprehension of 

tarsiers’ special abilities was assessed. Children were asked, “Ok, let’s talk about what Sammy 

said – can you see tarsiers, or are they invisible?” then, “What kinds of things can you ask 

tarsiers for?”, and “Do you need to talk for tarsiers to hear you, or can they hear what you’re 

thinking?” If a child answered any question incorrectly, he/she was corrected by the 

experimenter (“Actually, Sammy said …”). Answering fewer than 2 of 3 of these comprehension 

questions correctly resulted in the child’s data being excluded for that fantastical being. 

 Pre-Wish Belief. Prior to observing any wishes, the experimenter handed the child a card 

labeled “tarsier”, saying, “Remember, this box is for real animals [pointing] and this box is for 

pretend animals [pointing]. This card says tarsier—what box do you think a tarsier belongs in: 

the real box or the pretend box? Put the tarsier card in the box you think it goes in.” If children 
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were hesitant to put the card in a box, the experimenter prompted him/her by saying, “I just want 

to know what you think—do you think tarsiers are real or pretend?” Children were then shown 

the certainty task pictures, and asked whether they were “really sure” or “not very sure”. This 

provided a scaled certainty measure with four total responses: belief – really sure (4), belief – not 

very sure (3), disbelief – not very sure (2), and disbelief – really sure (1). 

 Wishing. Magic trick boxes (Amazing Zhu’s Disappearing Box, painted blue, red, or 

black) were used in this study allowing the wished-for item to “magically” appear inside the box. 

Once each child has learned about the novel fantastical entity from the puppet, the experimenter 

made a series of three wishes by saying, “I’m going to ask the tarsier for something right now. I 

(really like candy / like to collect coins / really like stickers). I’ll ask the tarsier to put a (piece of 

candy / penny / sticker) inside this box.” Children then observed the experimenter wishing for 

the object by saying, “Okay, I’m going to close my eyes and ask the tarsier for a (piece of candy 

/ penny / sticker)” and closing her eyes. Children saw the experimenter make three different 

wishes, the order and success of which was counterbalanced across participants. 

Post-Wish Belief. After observing with outcomes, children were asked to assess the 

entity’s reality status by reintroducing the real/pretend boxes again and saying, “Ok, so 

remember: this box is for real animals [pointing], and this box is for pretend animals [pointing]. 

What box do you think a tarsier goes in—the real box or the pretend box? Put the tarsier card in 

the box you think it goes in.” As before, children’s responses were scaled from 1-4. 

 Alternative Fantastical Being Trials. To collect multiple data points, the wishing task 

was repeated for two additional fantastical beings—a caracal (which changes coins into candy 

inside a box), and a civet (which makes things disappear from a box). Because children who saw 
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fewer wishes fulfilled would likely interpret the first puppet as an unreliable source of 

information, all fantastical beings were introduced by different puppets.  

In addition, the order and percentage of successful outcomes were maintained for each 

participant, regardless of the fantastical being. This allowed us to have multiple trials to ensure 

that children’s responses are not driven by guessing/chance. The three trials’ Pre-Wish Belief 

scores were averaged to create a composite Pre-Wish Belief score (1-4). Children’s Post-Wish 

Belief scores were also averaged to create a composite score (1-4).  



 

18 

 

 

 

 

CHAPTER 3: HYPOTHESES AND PROPOSED OUTCOMES 

Hypothesis 1: Wish Fulfillment Condition Main Effect 

The first objective of the present research was to experimentally examine whether 

children empirically monitor the outcomes of wishes and use this in guiding their belief. The 

nature of this study provides us with four possible patterns that could be observed for the 

influence of Wish Fulfillment Condition on children’s belief: 1) one unfulfilled wish leads to 

lasting disbelief, 2) one fulfilled wish leads to lasting belief, 3) children statistically monitor the 

outcomes of wishes, or 4) children do not empirically monitor the outcomes of wishes. 

We hypothesize that a main effect for children’s Wish Fulfillment Condition will be 

observed, and four different patterns are possible. One possibility is that a single unfulfilled wish 

leads to lasting disbelief. This possibility seems unlikely, given that children’s wishes oftentimes 

do not come true. However, if one unfulfilled wish leads to lasting disbelief, no differences will 

be observed in the percentage of children who report belief after observing 0%, 33%, or 67% of 

the wishes being fulfilled, but children in these conditions should have significantly lower belief 

than children who see 100% of the wishes being fulfilled. 

Alternatively, one fulfilled wish may lead to lasting belief. This alternative also seems 

unlikely considering that children’s belief in wishing decreases as they get older (Woolley et al., 

1999), yet children have presumably attributed at least one occurrence to the power of wishing. 

If one fulfilled wish leads to lasting belief, no differences will be observed in the percentage of 

children who report belief after observing either 33%, 67%, or 100% of the wishes being 
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fulfilled, and children in these conditions will have significantly greater belief than children who 

observe no fulfilled wishes. 

Another alternative is that children may use some type of empirical monitoring strategy 

to guide their belief in the efficacy of wishing. Considering that older children report that fewer 

of their wishes have come true, and also show decreased belief in the efficacy of wishing 

(Woolley et al., 1999), this appears to be most likely. If children statistically monitor wish 

outcomes, the percentage of children who report belief should be directly proportional to the 

percentages of fulfilled wishes they observed. Additionally, there may be development in 

children’s abilities to statistically monitor the outcomes of wishes, with 4-year-olds having 

greater difficulty monitoring wish outcomes, but older children becoming increasingly better at 

monitoring wish outcomes. 

It is also possible that children do not monitor the outcomes of wishes. Perhaps children 

rely solely on information provided by others. However, this possibility seems unlikely given 

that Woolley and colleagues (1999) found that parents do not change their encouragement of 

their children’s belief in wishing depending on their child’s age, yet children’s belief in wishing 

decreases over time. It is also possible that children maintain their initial reality status bias, but 

this possibility also seems unlikely given that Boerger and colleagues (2004) observed that 50% 

of children changed their belief in a novel fantastical being over time. Nonetheless, if children do 

not empirically monitor the outcomes of wishes, no differences will be observed between all four 

conditions (0%, 33%, 67%, 100%). 

Hypothesis 2: Age Main Effect 

Past research has shown that children’s ability to reason about improbable events 

develops rapidly from age 4-8 (Shtulman & Carey, 2007). This is also a time in which children 
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become increasingly skeptical about fantastical beings (Boerger et al., 2009; Prentice, 1978; 

Woolley et al., 2004). Because of this, children ages 4-7 were asked to participate in the study. 

Given that past research has found that belief in fantastical beings decreases with age, we 

hypothesized that younger children will have greater Pre-Wish Belief and Post-Wish Belief 

overall. We also predicted that older children will have a stronger tendency to utilize the number 

of fulfilled/unfulfilled wishes when making reality-status judgments. 

Hypothesis 3: Age x Wish Fulfillment Condition Interaction 

Past research has shown that older children utilize evidence more than younger children 

when making real and pretend judgments (Tullos & Woolley, 2009), and we predict that this age 

difference will be observed in the present study. Specifically, we predict older children will 

utilize the evidence they observe from the wish fulfillment condition more strongly. Older 

children who observe 100% or 67% of wishes fulfilled will be more likely to judge the 

fantastical beings as real than younger children assigned to these conditions. Similarly, older 

children who see 0% or 33% of wishes fulfilled will be more likely to judge the fantastical 

beings as pretend than younger children assigned to these conditions. 

Hypothesis 4: Fantasy Orientation as a Moderator 

Because past research shows that children’s initial beliefs about a novel fantastical entity 

are influenced by the participant’s own fantasy orientation (Boerger et al., 2009; Woolley et al., 

2004) we predict that fantasy orientation will moderate children’s belief.  In doing so, relevant 

individual differences were assessed to determine whether these influence children’s reported 

belief. A battery of tasks were used to assess children’s fantasy orientation, all of which have 

been used in past fantasy orientation research (e.g., Boerger et al., 2009; Woolley et al., 2004; 

McInnis, 2014; Tahiroglu, Mannering, & Taylor, 2011). Fantasy orientation tasks on the child 
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direct assessment included the Fantasy/Reality Bias Test (Gilpin, 2009), Imaginary Companion 

and Impersonation Interview (Taylor & Carlson, 1997; Taylor, Cartwright, & Carlson, 1993) and 

the Imaginative Play Predisposition (IPP) Interview (Singer & Singer, 1981; 1990), and Taylor’s 

(2005) Pretend Phone Call Task (published in Boerger et al., 2009). Parent-reported fantasy 

orientation measures were also included.  

Although some studies have created a composite fantasy orientation score, some 

researchers have posited that these measures assess separate sub-constructs of fantasy orientation 

(cf. Gilpin et al., 2015; Pierucci et al., 2014). Because of this, a composite fantasy orientation 

score was not calculated; rather, each fantasy orientation construct was analyzed independently. 

Because past research suggests that high fantasy-oriented children have stronger initial 

belief in a novel fantastical entity (Boerger et al., 2009; Woolley et al., 2004), I predict that 

fantasy orientation will be positively correlated with children’s initial belief in a novel fantastical 

being. I also predict that moderation will be observed between fantasy orientation and belief 

change. More specifically, I hypothesize that children with a high fantasy orientation (reflected 

as a fantasy bias) will be less likely than children with a low fantasy orientation (reflected as a 

reality bias) to have wavering beliefs, regardless of the observed wish outcomes.  

Hypothesis 5: Exploratory Analyses - Religiosity 

Additionally, because counterintuitive concepts are common throughout religion (e.g. 

Moses parting the Red Sea, God is an omnipotent and omniscient being), it is possible that 

children’s religious involvement may influence their tendencies toward belief/skepticism in this 

study. One possibility is that children who are more religiously involved understand that 

miraculous and improbable events can happen in everyday life, an idea that is prevalent within 

religion. Alternatively, religious children may have more exposure to counterintuitive concepts, 
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resulting in more opportunities to further refine their understanding that counterintuitive 

concepts are limited to certain domains. For example, children may understand that someone 

who is eaten by an animal would die, but this is possible for Jonah (an idea supported by 

Woolley & Cox, 2007). To examine these possibilities, exploratory analyses were conducted to 

determine whether religiosity has any impact on children’s initial belief in the novel fantastical 

being, as well as their belief after observing wish outcomes. 
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CHAPTER 4: RESULTS 

Preliminary Analyses: Demographic Variables 

 Preliminary correlational analyses demonstrated that no demographic variables were 

significantly related to any of the variables of interest; thus, demographic variables were not 

controlled for in the following analyses. See Appendix A for descriptive statistics on 

demographic variables. 

As part of a manipulation check to ensure that entities in the wishing task were not 

interpreted as too pretend or too real, children’s average initial (“Pre-Wish”) belief in the 

fantastical beings (M = 2.39 on a scale from 1-4) was tested against chance levels using a One-

Sample t-test. Results indicated that children’s Pre-Wish Belief was not significantly different 

from chance, t(54) = -1.54, p = .13. In addition, One-way ANOVA indicated that children’s 

average Pre-Wish Belief between the three entities used in the wishing tasks (i.e., tarsiers, civets, 

and caracals) did not differ significantly, F(2,161) = .67, p = .51. These results suggest that the 

reality status of these fantastical beings, before observing any wish outcomes, was interpreted 

neutrally by participants.  

Preliminary Analyses: Manipulation Checks 

 Prior to observing the outcomes of any wishes, 30.9% of children reported that they 

believed the fantastical beings were real (21.8% real – certain; 9.09% real – uncertain), while 

60.1% of children reported that they believed the novel fantastical beings were pretend (38.2% 
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pretend – certain; 30.9% pretend – uncertain). This indicates that the fantastical beings seemed 

relatively believable, but that there was some degree of uncertainty. 

 A one-way ANOVA found a significant difference in children’s Post-Wish Belief based 

on their assigned wish fulfillment condition, F(3,54) = 7.53 p < .01, indicating that the wish 

fulfillment manipulation was effective. Additionally, no significant correlation was observed 

between children’s Pre-Wish Belief and Post-Wish Belief, r(55) = .51, p > .05, offering further 

support for the strength of the wish fulfillment condition manipulation. Given that Pre-Wish 

Belief was not significantly correlated with Post-Wish Belief, Pre-Wish Belief was not used as a 

moderator in any of the following analyses. 

Hypothesis 2: Age Analyses 

Preliminary correlational analyses indicated that children’s age was significantly related 

to parent-reported fantasy orientation, r = -4.37. Age was also marginally related to children’s 

Pre-Wish Belief, r = -.19, p = .074, and children’s Fantasy/Reality Bias score, r = -.21, p = .057. 

See descriptives in Appendix B. Because age was related to these fantasy orientation variables, 

further analyses were conducted to determine whether older and younger children differed 

significantly on measures of fantasy orientation. Results indicated that parents rated younger 

children as significantly more interested in fantastical play and media than older children, 

F(1,46) = 5.14, p < .05, and marginally higher scores were observed for younger children on the 

Toy Phone Task, F(1,53) = 3.21, p = .078. Given these relationships between age and fantasy 

orientation, results will be analyzed and discussed in relation to developmental differences 

between younger children (age 4-5) and older children (age 6-7). 
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Hypotheses 1 & 3: Wish Fulfillment Condition Main Effect; Condition x Age Interaction 

To test the hypothesis that the number of observed wishes influences children’s belief, 

One-way ANOVAs were conducted. A significant difference was observed between wish 

fulfillment conditions, F(3,54) = 7.53 p < .01, but no significant effects were found for age 

group, F(3, 54) = .192, p = .66. In addition, no significant interaction was observed between age 

group and wish fulfillment condition, F(3,54) = 1.65, p = .19. See Figure 1. 

Post-hoc analyses indicated that within the older age group, the 0% and 33% conditions 

were not significantly different from each other, but both were significantly different from the 

67% and 100% conditions. Similarly, the 67% and 100% conditions were not significantly 

different from each other. See Figure 2. For younger children, no significant differences were 

observed across wish fulfillment conditions. 

 
 

Figure 1. Younger and older children’s belief in novel fantastical beings after seeing 0%, 33%, 

67%, or 100% of the experimenter’s wishes fulfilled. Higher values represent greater belief; lower 

values represent greater disbelief. Error bars represent ±2 SE. 
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Simple contrasts indicated that when collapsed across age, the 0% and 33% conditions, 

the 33% and 67% conditions were not significantly different from each other, and the 67% and 

100% conditions were not significantly different from each other, all p’s > .05. In other words, 

each Wish Fulfillment Condition did not differ significantly from the Wish Fulfillment Condition 

immediately above or below it, but were significantly different from all other conditions. 

Based on the post-hoc analyses comparing the four wish fulfillment conditions, 

exploratory analyses collapsing the four wish fulfillment conditions (0%, 33%, 67%, and 100%) 

into two conditions (less than 50% and greater than 50%) were run to further explore 

developmental patterns indicative of an age by condition interaction. When combined into two 

wish conditions (less than 50% fulfilled, 0% and 33%; more than 50% fulfilled, 67% and 100%), 

 
 

Figure 2. Children’s belief in novel fantastical beings after seeing 0%, 33%, 67%, or 100% of 

the experimenter’s wishes fulfilled. Higher values represent greater belief; lower values 

represent greater disbelief. Dashed line represents chance value; error bars represent ±2 SE. 
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One-way ANOVA showed a significant main effect for the wish fulfillment condition, F(1, 54) = 

21.302, p < .01, as was demonstrated with four conditions, indicating that when children 

observed the experimenter’s wishes fulfilled less than 50% of the time, they had significantly 

lower belief (M = 2.49, SD = .84) than when the experimenter’s wishes were fulfilled more than 

50% of the time (M = 3.04, SD = 1.13). No significant main effects of age were found, F(1,54) = 

.245, p = .62. However, a significant interaction between the wish fulfillment condition and age 

group was observed in predicting Post-Wish Belief, F(1, 54) = 4.35, p < .05. Specifically, when 

fewer than 50% of the experimenter’s wishes were fulfilled, younger children (M = 2.16, SD = 

.79) showed greater belief than older children (M = 1.46, SD = .78). However, when more than 

50% of the wishes were fulfilled, older children (M = 3.24; SD = 1.07) showed greater belief 

than younger children (M = 2.82, SD = 1.21). See Figure 3.  

As seen in Figure 3, younger children are responding at chance after observing fewer 

than 50% of wishes fulfilled, t(13) = -1.63, p = .13, as well as after observing greater than 50% 

of wishes fulfilled, t(12) = .95, p = .36, indicating uncertainty in the reality status of the entity 

regardless of evidence.  Likewise, simple effects tests showed that within the younger age group, 

a marginally significant difference in belief existed between children who saw fewer than 50% of 

wishes fulfilled and children who saw more than 50% of wishes fulfilled, F(1.51) = 3.14, p = 

.082. Older children, on the other hand, were responding with belief significantly different from 

chance after observing fewer than 50% of wishes fulfilled, t(13) = -4.90, p < .01, at levels 

indicating disbelief, and were responding at significantly different from chance at levels 

indicating belief after observing greater than 50% of wishes fulfilled, t(13) = 2.59, p < .05. 

Simple effects tests detected a significant difference between older children who witnessed fewer 
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than 50% verses those who witnessed more than 50% of wishes fulfilled, F(1.51) = 21.77, p < 

01.  

 

Older children who saw fewer than 50% of wishes fulfilled had marginally lower belief 

than younger children who saw less than 50% of wishes fulfilled, F(1.51) = 3.39, p = .071. No 

significant differences were observed between younger and older children who saw more than 

50% of wishes fulfilled, F(1.51) = 1.24, p = .27. See Figure 3. Collectively, these results suggest 

that younger children respond at chance regarding belief, regardless of the number of fulfilled 

wishes they observed, whereas older children used the number of fulfilled wishes to guide their 

 

 
 

Figure 3. Older children and younger children’s belief in novel fantastical beings after seeing 

either greater 50% or less than 50% of the experimenter’s wishes fulfilled. Higher values 

represent greater belief; lower values represent greater disbelief. Dashed line represents chance 

value; error bars represent ±2 SE. 
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belief in the fantastical being, indicating belief when wishes are fulfilled a majority of the time 

and disbelief when wishes are not fulfilled a majority of the time.  

Preliminary Analyses: Fantasy Orientation Measures 

Correlational analyses showed that children’s responses on the Fantasy/Reality Bias Test 

and parents’ reports of their children’s belief in well-known fantastical beings were the strongest 

correlates with other measures of fantasy orientation. See Table 1. Children’s Fantasy/Reality 

Bias scores were significantly correlated with their responses on the Imaginary Companion (IC) 

and Impersonation Interview, r = .29, p < .05, and parents’ reports of their belief in well-known 

fantastical beings , r = -.44, p < .01; and were also marginally correlated with their scores on the 

toy phone task, r = .19, p = .079 .  In addition to being correlated with their Fantasy/Reality Bias, 

parents’ reports of their children’s belief in well-known fantastical beings was also significantly 

Table 1 

 

Fantasy Orientation Measure Correlations 

 

  1 2 3 4 5 

Child Direct Assessment      

 1. Fantasy/Reality Bias Test -     

2. IC & Impersonation Interview .289* -    

3. Imaginative Play Predisposition Interview -.009 .143 -   

4. Toy Phone Task .193† .334** .039 -  

Parent Reported      

 5. Belief in Fantastical Beings -.443** .271* -.040 -.022 - 

6. Fantasy Orientation Rating -.004 .184 .106 .082 -.190 
 
† Correlation is marginally significant at the .08 level, two-tailed 
†† * Correlation is marginally significant at the .07 level, two-tailed 

* Correlation is significant at the .05 level, two-tailed 

** Correlation is significant at the .01 level, one-tailed 

 



 

30 

 

positively correlated with their children’s scores on the Imaginary Companion and 

Impersonation Interview, r = .27, p < .05. 

Few of the fantasy orientation measures were correlated (see Table 1), however, this is 

fairly typical within the fantasy orientation literature (cf. Gilpin, Brown, & Pierucci, 2015; 

Pierucci et al., 2014). Because of this, a composite fantasy orientation score was not calculated; 

rather, each fantasy orientation construct was analyzed independently. 

Hypothesis 4: Fantasy Orientation Moderation Analyses 

Children’s Fantasy/Reality Bias was positively correlated with their Pre-Wish Belief (i.e. 

belief prior to observing any wish outcomes), r = .45, p < .01; and Post-Wish Belief, r = .27, p < 

.05; and was marginally correlated with children’s age in months, r = -.21, p = .057 See Table 2. 

Nevertheless, regression analyses indicated that the wish fulfillment condition was a stronger 

Table 2 

 

Fantasy Orientation, Age, and Belief Correlations 

 

  Age in Months Pre-Wish Belief Post-Wish Belief 

Child Direct Assessment    

 1. Fantasy/Reality Bias Test -.215† .455** .276* 

2. IC & Impersonation Interview -.079 .055 .052 

3. Imaginative Play Predisposition Interview -.161 .150 .090 

4. Toy Phone Task -.118 -.008 .078 

Parent Reported    

 5. Belief in Fantastical Beings -.175 .252* .192† 

6. Fantasy Orientation Rating -.437** .082 .184 

 
† Correlation is marginally significant at the .08 level, one-tailed 
†† Correlation is marginally significant at the .06 level, one-tailed 

* Correlation is significant at the .05 level, one-tailed 

** Correlation is significant at the .01 level, one-tailed 
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predictor of children’s Post-Wish Belief (r = .51, p < .01) than their Fantasy/Reality Bias (r = 

.23, p < .05). Similarly, parent ratings of their children’s fantasy orientation had a significant 

negative correlation with their child’s age, r = -.43, p < .01, such that older children were less 

likely to engage in fantastical play and media than younger children. As seen in table 2, no other 

measures of fantasy orientation were related to Pre-Wish or Post-Wish Belief. 

Because children’s Fantasy/Reality Bias score was related to age, Pre-Wish Belief, and 

Post-Wish Belief, analyses were conducted to determine whether wish fulfillment condition and 

age would influence children’s belief, and Fantasy/Reality Bias would act as a moderator of the 

strength of this relationship. To test this, an ANOVA was conducted using children’s age group, 

Fantasy/Reality Bias score, and wish fulfillment condition as predictors of their Post-Wish 

Belief. Results indicated that a significant higher order interaction exists between children’s age 

group, wish fulfillment condition, and Fantasy/Reality Bias, F(4,50) = 3.05, p < .05. 

Results indicated that children’s fantasy/reality bias acted as a moderator of the interaction 

between age and condition, such that regardless of age, children without a fantasy/reality bias 

responded to the wish condition as expected, indicating disbelief when observing fewer than 

50% of wishes being successful, and positing belief when more than 50% of the trials were 

successful.  However, children with a fantasy/reality bias had greater difficulty overcoming their 

bias to use the wish fulfillment success rates as evidence for belief. Results also suggested that 

older children were better able to overcome these biases to use the evidence as a basis for 

belief/disbelief. See Figure 4.  Parents’ reports of their children’s belief in fantastical beings 

examined to determine whether this variable also moderated the strength of children’s belief, 

however, results indicated that children’s belief in fantastical beings did not moderate the 

strength of their belief, F(3,50) = .951, p = .43. 
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Figure 4. Older children’s belief in novel fantastical beings after seeing either more than 50% of 

wishes fulfilled or fewer than 50% of wishes fulfilled, according to their Fantasy/Reality Bias. 

Higher values represent greater belief; lower values represent greater disbelief. Errors bars 

represent ±2 SE. 
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Hypothesis 5: Exploratory Analyses of Religiosity 

Parents’ reports of their own religiosity/religious involvement (“Parent Religiosity 

Subscale”) was significantly correlated with their reports of their children’s religiosity/religious 

involvement, r = .77, p < .01, indicating that parents reported similar levels of religious activities 

between themselves and their children. No significant correlations were found in exploratory 

analyses between familial religiosity and any fantasy orientation measures (See Table 2). In 

addition, no significant relationships were observed between religiosity and children’s Pre-Wish 

or Post-Wish Belief. See Table 2. This may be due, in part, to the ceiling effects that were 

observed for familial religiosity, limiting our ability to detect effects which may be present. 

 

  

Table 3 

 

Religiosity Correlations 

 

  Parent Religiosity 
Subscale 

Child Religiosity 
Subscale 

Overall Familial 
Religiosity 

 1. Age .117 .092 .219 

2. Pre-Wish Belief -.014 -.033 -.078 

3. Post-Wish Belief .033 .013 -.060 

FO: Child Direct Assessment    

 4. Fantasy/Reality Bias Test .093 -.043 .050 

5. Imaginary Companion & Impersonation .144 .011 .054 

 6. Imaginative Play Predisposition -.098 -.120 .096 

 7. Toy Phone Task -.094 -.107 -.082 

FO: Parent Reported    

 8. Belief in Fantastical Beings .166 -.044 -.071 

 9. Fantasy Orientation Rating .041 .038 .021 
 

No correlations were significant at the .05 level, two-tailed 
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CHAPTER 5: DISCUSSION 

 This study examined the intersection of three factors—testimony, observational evidence, 

and children’s preexisting biases—when making reality-status judgements regarding a novel 

fantastical being. Collectively, results supported the conclusion that children are primarily 

guided by observational evidence, but cannot completely overcome their preexisting biases when 

making reality-status judgements. 

Children’s initial judgments after hearing the puppet’s testimony, but without any 

observational evidence, showed that children were somewhat uncertain about the reality status of 

the novel fantastical being.  Thirty-one percent of children reported that they believed the 

fantastical beings were real (21.8% real – certain; 9.09% real – uncertain), while 60.1% of 

children reported that they believed the novel fantastical beings were pretend (38.2% pretend – 

certain; 30.9% pretend – uncertain). Two past studies introducing a novel fantastical being to 

children has found similar results regarding children’s initial reality-status judgments, with 

65.9% and 67.2% of children rating a novel fantastical being as real (Wolley, Boerger, & 

Markman, 2004 and Boerger, Tullos, & Woolley, 2009, respectively). The range in children’s 

responses in the present study indicate that the fantastical beings seemed relatively believable, 

but that there was some degree of uncertainty based on the testimony alone. 

These data support the hypothesis that children empirically monitor the outcomes of 

wishes and use this observational evidence when making judgments about whether the novel 

entity is real or pretend. Although younger children’s belief differed according to whether they 
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observed fewer than 50% or greater than 50% of wishes fulfilled, the difference between these 

two wish fulfillment conditions was much more pronounced for older children. This suggests 

that older children have improved abilities to monitor observational evidence and use this in 

making reality status judgments.  

These results offer further support that beginning in preschool, children are able to utilize 

observational evidence when learning and making judgments about the world. In a similar study 

by Tullos and Woolley (2009), children were told about a novel animal named a Takin, which 

eats twigs and leaves twigs wherever it goes. Children were more likely to judge Takins as real 

after observing supporting evidence (twigs), as compared to irrelevant evidence or no evidence. 

Similar to the present study’s findings, older children showed an improved ability to utilize 

supporting evidence. 

Results also showed that children’s Fantasy/Reality Bias moderated the association 

between their wish fulfillment condition and belief. In other words, while children are guided 

primarily by the wish outcomes they have observed; children with a reality bias are still more 

prone toward judging fantastical beings as pretend, and children with a fantasy bias are still more 

prone to judging fantastical beings as real. However, children’s Fantasy/Reality Bias did not 

influence their Post-Wish Belief as strongly as the percentage of fulfilled wishes they had 

observed. These findings indicate that although children do consider evidence when making 

reality status judgments, their fantasy/reality status bias influences their judgments, even when a 

great deal of evidence contradicting to this bias is available.  

It also appears that older children are better than younger children at overcoming their 

initial biases to use the evidence to make reality status judgments. On average, older children 

with a reality-status bias judged the fantastical beings as real after observing greater than 50% of 
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wishes fulfilled, but were not completely certain. Younger children with a reality-status bias, 

however, generally judged the fantastical beings as pretend. Thus, older children who were 

biased toward judging fantastical beings as pretend were better able to overcome this bias after 

observing evidence contradictory to this bias. Younger children utilized evidence less, and 

continued judging the fantastical beings as pretend, even in the face of contradictory evidence. 

This finding aligns well with past research—Tullos and Woolley (2009) also evaluated the role 

of children’s biases when making reality-status judgements, finding that children without an 

initial bias were better at utilizing observational evidence (as compared to biased children).  

No relationship was observed between religiosity and belief in the present study, but this 

relationship cannot be ruled out. A large proportion of this sample was highly religious, resulting 

in ceiling effects for familial religiosity. Only 16.7% of the sample said they had no religious 

affiliation. Of the participating parents who did have a religious affiliation, 47.5% described 

themselves as “very active”, 35% described themselves as “moderately active, and only 17.5% 

described themselves as “inactive”. Given these ceiling effects for familial religiosity in this 

sample, future research should aim to sample a more religiously diverse population in order to 

detect any effects that may be present. 

Future research may also seek to sample a more economically diverse population. While 

we were able to sample participants from two different regions (the Midwest and the South) and 

from a range of ethnic backgrounds, most of the participants came from middle-class homes, 

with the median family income averaging $90,000-$100,000 (see Appendix A). Sampling a 

population that is more diverse across a variety of categories (socio-economic, religious, etc.) 

would aid in the generalizability of these results and allow researchers to rule out confounds 

caused by any ceiling effects. 
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The present research provides insight into the development of counterintuitive concepts 

within the fantastical realm, but future research should also explore whether the development of 

counterintuitive concepts occurs differently within other domains, such as science or religion. 

This research may have important implications for religious belief, in particular. Although the 

present study found that wish fulfillment guides their belief in a fantastical being, this may not 

necessarily be true within the religious domain. In fact, individuals’ prayers are often left 

unanswered, but adults’ religious beliefs remain stable across time. This important difference 

may be due to several factors—it is possible that unanswered prayers are reinterpreted (i.e. “God 

is testing me”), or people expect that prayer fulfillment may be delayed, among many other 

possibilities. An additional follow-up study could aim to explore how reinterpretation of an 

unfulfilled wish (i.e. “The Tarsier must not have wanted to give me any candy”) can be used to 

moderate belief. 

Another important difference between these domains lies in the degree of consensus 

between different sources. It seems likely that within the magical domain, children may be 

receiving mixed information from a variety of sources. For example, children may hear their 

older siblings saying that fantastical beings are pretend, while their parents tell them fantastical 

beings are real. Within science and religion, however, a much stronger consensus regarding 

counterintuitive concepts can be observed between informants. Given that children are sensitive 

to consensus when learning information (Bernard, Proust, Clement, 2015; Corriveau, Fusaro, & 

Harris, 2009), this may lead to greater uncertainty about new information within the magical 

domain. For religious and scientific information, however, children have likely encountered a 

much greater consensus, resulting in stronger belief in new information within these domains. 
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Future research also should aim to explore the foundations of the age-related changes 

observed in the present study. The present study found that older children are more likely to use 

evidence when making reality status judgments, but it is unclear what factors are driving this 

difference. One possibility is that advancements in conceptual development are driving this 

change. For example, older children have likely had more opportunities to encounter evidence 

that contradicts their initial beliefs, and thus are more practiced at using evidence to overturn 

their initial judgments (cf. Koerber et al., 2005). Thus, the 6- and 7-year-olds in this study may 

have had a better understanding of what information is and is not sufficient for a counterintuitive 

concept to be ruled as real or pretend. 

Alternatively, more global changes in cognitive development may be driving these age 

differences. It seems likely that the cognitive abilities necessary for weighing different sources of 

information against each other may be more developed in older children, allowing them to better 

weigh information provided by the puppet against the evidence they observed in the study. 

Support for this idea is provided by Piaget’s stages of development: children in the Concrete 

Operational Stage have more developed logic abilities than children in the Pre-Operational 

Stage, and are better able to consider more than one type of information (Piaget & Inhelder, 

2013; Inhelder & Piaget, 1964). More specifically, children in the Concrete Operational Stage 

are able to conserve, that is they are better able to consider both the height and width of a glass 

when estimating the amount of water inside, whereas children in the Pre-Operational Stage only 

consider the glass’ height when estimating the amount of water inside. Older children may also 

be better able to pay attention during the study, and/or may be using their more developed 

working memory to recall how many wishes were fulfilled. Future research may explore this 



 

39 

 

possibility by adding an additional question to directly assess children’s memory for the number 

of fulfilled wishes (i.e. “How many times did the Tarsier give me something?”). 

Given that age and intelligence are so strongly linked during childhood, a third alternative 

is that intelligence alone is driving this age difference. Older children may simply have more 

developed critical thinking skills, which they may be utilizing when making reality-status 

judgements. Future research may add measures such as the Peabody Picture Vocabulary Test 

(PPVT; Dunn & Dunn, 2015) or the Wechsler Intelligence Scale for Children (WISC-IV; 

Wechsler et al., 2004), both of which are correlated with each other and have been shown to be 

reliable predictors of intelligence and achievement (Carvajal, Hayes, Miller, Wiebe, & Weaver, 

1993; Hodapp & Gerken, 1999; Slate, 1995; Keith, Fine, Taub, Reynolds, & Kranzler, 2006; 

Smith, Smith, & Dobbs, 1991). 

In sum, this research provides insight into children’s counterintuitive conceptual 

development, an area of study that has been called for by past researchers (e.g., Lane & Harris, 

2014; Woolley, 2000). Specifically, this research informs our knowledge of how children’s 

belief in counterintuitive concepts is influenced by their observations, providing further insight 

into how magical, scientific, or religious concepts can persist even when first-hand experience 

would otherwise decrease belief. Research into this area is warranted because the development of 

counterintuitive concepts often conflicts with traditionally accepted constructivist views of 

development. This study provides insight into how children can understand that these instances 

are the exceptions, rather than the rules governing their world. 
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Appendix A 

 

Demographics Data 

 
 

Overall 
Younger Children 

(Age 4-5) 

Older Children 

(Age 6-7) 

Gender 

      Males 

      Females 

 

49.1% (n=27) 

50.9% (n=28) 

 

51.9% (n=14) 

48.1% (n=13) 

 

46.4% (n=13) 

53.6% (n=15) 

Birth Order 

      Only Child 

      Oldest Child 

      Middle Child 

      Youngest Child 

      Not Reported 

 

20.2% (n=11) 

34.5% (n=19) 

20.0% (n=11) 

20.0% (n=11) 

5.5% (n=3) 

 

18.5% (n=5) 

25.9% (n=7) 

22.2% (n=6) 

25.9% (n=7) 

7.4% (n=2) 

 

21.4% (n=6) 

42.9% (n=12) 

17.9% (n=5) 

14.3% (n=4) 

3.6% (n=1) 

Ethnicity 

      Caucasian 

      African-American 

      Biracial 

 

76.4% (n=42) 

25.7% (n=9) 

11.4% (n=4) 

 

81.5% (n=22) 

14.8% (n=4) 

3.7% (n=1) 

 

71.4% (n=20) 

17.9% (n=5) 

10.7% (n=3) 

Parent Education 

      High School Graduate or GED 

      Partial College 

      2-Year College or Associate’s Degree 

      4-Year College or Bachelor’s Degree 

      Graduate Training or Degree 

      Not Reported 

 

16.7% (n=9) 

5.6% (n=3) 

5.6% (n=3) 

24.1% (n=13) 

48.1% (n=26) 

1.8% (n=1) 

 

14.8% (n=4) 

3.7% (n=1) 

7.4% (n=2) 

18.5% (n=5) 

55.6% (n=15) 

3.7% (n=1) 

 

3.6% (n=5) 

17.9% (n=2) 

7.1% (n=1) 

3.6% (n=8) 

39.3% (n=11) 

- 

Parent Income 

      Not working 

      Less than $10,000 

      $10,000-$19,999 

      $20,000-$29,999 

      $30,000-$39,999 

      $40,000-$49,999 

      $50,000-$59,999 

      $60,000-$69,999 

      $70,000-$79,999 

      $80,000-$89,999 

      $90,000-$99,999 

      $100,000+      

      Not Reported  

 

2.3% (n=1) 

9.3% (n=4) 

- 

4.7% (n=2) 

7.0% (n=3) 

- 

- 

4.7% (n=2) 

7.0% (n=3) 

9.3% (n=4) 

9.3% (n=4) 

46.5% (n=20) 

21.8% (n=12) 

 

- 

7.4% (n=2) 

- 

- 

3.7% (n=1) 

- 

- 

3.7% (n=1) 

7.4% (n=2) 

11.1% (n=3) 

7.4% (n=2) 

12% (n=12) 

14.8% (n=4) 

 

3.6% (n=1) 

7.1% (n=2) 

- 

7.1% (n=2) 

7.1% (n=2) 

- 

- 

3.6% (n=1) 

3.6% (n=1) 

3.6% (n=1) 

7.1% (n=2) 

28.6% (n=8) 

28.6% (n=8) 
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Appendix B 

 

Fantasy Orientation Descriptives 

 
 

Overall 
Younger Children 

(Age 4-5) 

Older Children 

(Age 6-7) 

Fantasy/Reality Bias 

      Reality Bias 

      No Bias 

      Fantasy Bias 

 

30.9% (n=17) 

60.0% (n=33) 

9.1% (n=5) 

 

18.5% (n=5) 

70.4% (n=19) 

11.1% (n=3) 

 

42.9% (n=12) 

50.0% (n=14) 

7.1% (n=2) 

Child: IC & Impersonation Interview 

      Scores possible: 0-4 

 

Mean = 2.18 

Median = 2.00 

 

Mean = 2.56 

Median = 3.00 

 

Mean = 2.11 

Median = 2.0 

Child: Imaginative Play Predisposition 

      Scores possible: 0-4 

 

Mean = 0.96 

Median = 1.00 

 

Mean = 1.01 

Median =1.00 

 

Mean = 0.90 

Median = 0.83 

Child: Toy Phone Task 

      Possible scores from 0-8 

       

 

Mean = 3.24 

Median = 3.00 

 

Mean = 3.81 

Median = 4.00 

 

Mean = 2.68 

Median =3.00 

Parent: Belief in Fantastical Beings 

       Possible scores from 0-21 

       

 

Mean = 8.52 

Median = 8.00 

 

Mean = 9.11 

Median = 8.00 

 

Mean = 7.91 

Median = 7.00 

Parent: Fantasy Orientation Rating 

      1 = Strong interest in reality 

      2 = Mostly interested in reality 

      3 = Equal interests in reality and fantasy 

      4 = Mostly interested in fantasy 

      5 = Strong interest in fantasy 

      Not reported 

 

1.8% (n=1) 

20.0% (n=11) 

50.9% (n=28) 

7.3% (n=4) 

7.3% (n=4) 

12.7% (n=7) 

 

- 

18.5% (n=5) 

44.4% (n=12) 

11.1% (n=3) 

14.8% (n=4) 

11.1% (n=3) 

 

3.6% (n=1) 

21.4% (n=6) 

57.1% (n=16) 

3.6% (n=1) 

- 

14.3% (n=4) 

 

*Higher scores indicate greater fantasy orientation. See Appendices C and D for scoring. 
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Appendix C 

Parent Fantasy Orientation Measures 

 

Measure Description Code 

Parent FO 

Questionnaire 

7 questions assessing child’s belief in fantastical 

figures 

0 = Believes is pretend 

1 = Does not know if real/pretend 

2 = Believes is real 

2 open-ended questions assessing child’s favorite 

books, games, and TV shows 

0 = Reality-based 

1 = Representational/low fantasy 

2 = High fantasy 

Child’s level of FO 

1 = Strong interest in reality 

2 = Some interest in fantasy but 

mostly interested in reality 

3 = Equal interests in reality and 

fantasy play/media 

4 = Some interest in reality but 

mostly interested in fantasy 

5 = Strong interest in fantasy 

Imaginary companion 
0 = No imaginary companion 

1 = Imaginary companion 
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Appendix D 

 

Child Fantasy Orientation Measures 

 

Measure Description Code 
Fantasy/Reality  

Bias Test 

10 questions assessing whether child has a bias 

in assuming novel entities are real or pretend. 

0 = Pretend 

1 = Real 

Imaginary 

Companion & 

Impersonation 

Interview* 

Imaginary companion 
0 = No imaginary companion 

1 = Imaginary companion 

3 questions assessing whether child pretends to 

be an animal, person, or something else 

0 = Does not pretend to be 

1 = Pretends to be 

Imaginative Play 

Predisposition* 

4 questions assessing child’s favorite game, TV 

show, story, and toy; 2 questions assessing what 

child thinks about before bed, and favorite game 

to play when alone 

0 = Reality-based 

1 = Representational/low fantasy 

2 = High fantasy 

Toy Phone Task* 

Number of pretending behaviors counted (i.e. 

dialing, holding phone to ear) 

1 point per pretend behavior 

Conversation length 

0 = No conversation 

1 = Short conversation (<10 seconds) 

2 = Medium Conversation (10-30 sec) 

3 = Long conversation (30+ seconds) 

 

*Inter-rater reliability for these measures are 73% to 93% (Sharon & Woolley, 2004; Taylor & Carlson, 1997) 
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Appendix E 

 

Familial Religiosity Measure 

 

Measure Description Code 

Parent Religiosity 

Questionnaire 

Do you have a religious affiliation? 
1 = No 

3 = Yes 

      If yes, how would you classify your level of  

      involvement with your religion? 

1 = Inactive 

2 = Moderately active 

3 = Very active 

Open-ended: What sort of religious activities do you 

engage in at home and at your place of worship? 

1 point per item listed 

Do you talk with your child about religion? 
1 = No 

3 = Yes 

How strongly do you encourage your child’s 

involvement in religious activities? 

1 = Not at all 

2 = Moderately 

3 = Very strongly 

Open-ended: What sort of religious activities do you 

engage in at home and at your place of worship? 

1 point per item listed 

How often would you say your child engages in the 

sorts of activities you listed above? 

1 = Infrequently (less than once a 

week) 

2 = Sometimes (1-5 times/week) 

3 = Frequently (more than 5 

times/week) 
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Appendix F 

 

Wishing Task Measures 

 

Measure Description Code 

Memory Task 
3 questions assessing whether children 
remembered information about the novel 
fantastical being from the video 

0 = Incorrect 
1 = Correct 

Reality Status 
Judgment 

1 question asking child to sort the novel 
fantastical being into the real or pretend box; 
certainty question asking whether child is “not 
very sure” or “really sure” 

1 = Pretend – Really sure 
2 = Pretend – Not very sure 
3 = Real – Not very sure 
4 = Real – Really sure 
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Appendix G 

 

Certainty Task Pictures 
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Appendix H 

 

IRB: Approval Letter 
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Appendix H 

 

IRB: Informed Consent for Parents 
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Appendix H 

 

IRB: Informed Consent for School Administrators 
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Appendix H 

 

IRB: Child Assent Script 

 

 


